Evidence for a small catalytic domain in the adenylate cyclase from Salmonella typhimurium.
Deletions of large portions of the carboxyl-terminal end of the adenylate cyclase (ATP pyrophosphate lyase (cyclizing), EC 4.6.1.1) from Salmonella typhimurium do not significantly affect the enzymatic activity exhibited by the shortened polypeptide. The deletion mutations were generated by nuclease Bal31 digestion from the 3'-end of the cya gene fragment cloned by Wang et al. (Wang, J. Y.-J., Clegg, D. O., and Koshland, D.E. (1981) Proc. Natl. Acad. Sci. U.S.A. 78, 4684-4688); the shortened cya genes were inserted in pBR322 and used to transform a cya- strain of Escherichia coli. The original gene fragment encodes for an enzymatically active polypeptide having an apparent molecular weight of 77,000. Mutant polypeptides as small as 46,000 Da were found to retain significant enzymatic activity and to confer several cya+ phenotypes on the E. coli host. More extensive deletions resulting in polypeptides as small as 33,000 Da did not have assayable amounts of adenylate cyclase activity, but the biochemical properties of the transformed cya- host implicate the presence of low levels of enzymatic activity. These data suggest that the structure of the intact enzyme is composed of discrete functional domains. Such a structure for this adenylate cyclase should both facilitate investigations of the chemical mechanism of the reaction and allow structure-function relationships in this physiologically important enzyme to be investigated on a molecular level.